respect to the convertibility of th e centres of suspension an d oscillation to elim inate the m om ent of in ertia, an d to ob tain th e le n g th of th e sim ple pendulum by m easuring the distance betw een th e knife edges or axes o f sus pension. B u t this very ingenious m eth o d of d eterm in in g the len g th of the sim ple pendulum m ust be considered as a first approxim ation, w hich is tru e only w hen m any circum stances w hich m ig h t affect th e tru th of the result are n o t ta k en into account, b u t o f w hich th e follow ing investigation shows th a t w hen the experim ents are con d u cted w ith care, th e effect is insensible.
I t is, however, desirable to ascertain carefully the lim its o f th e errors w hich m ay rise from the circum stances to w hich I have allu d ed , a n d to ren d er the theory of C aptain K ater's pendulum as perfect as th e m ethod of observa tion. L aplace has given a com plete th eo ry of the ap p aratu s used by B orda in the C onnaissance des T e m p s ; an d he has shown th a t in the ap p aratu s of C aptain K ater, the distance betw een th e knife edges is eq u al to the len g th of the simple pendulum , w hen they are considered as cylinders of sm all cu rv atu re, provided their radii of curvature are e q u a l; w hich theorem is also proved in Professor W hewell's D ynam ics. B u t no one I believe has yet discussed all the circum stances which affect the accuracy of C aptain K ater's m ethod ; and I have therefore attem p ted to do this in th e follow ing paper, in w hich I have tre a ted the question w ith the utm ost g enerality, ta k in g the case of all possible deviations an d of axes any how placed, provided only th a t they are synchro nous.
I have taken the pendulum used by M r. B aily, and described by him in the Philosophical M agazine of last F ebruary, to afford a num erical exam ple, and I have given the errors w hich w ould arise in th e length o f the simple pendulum corresponding to given deviations of th e knife e d g e s : it is difficult to m ake the results intelligible w ith o u t th e use of sy m b o ls; b u t I m ay add, th a t the effect of a sm all deviation of one o f th e knife edges in azim u th is quite insen sible : this is n o t the case w ith a deviation in a ltitu d e : a deviation of a degree in a ltitu d e increases by 3 the vibrations in tw enty-four h o u rs : a deviation from h o riz o n ta lly in the ag ate planes has a m ore sensible influence th a n either of th e form er deviations : a deviation in h o riz o n ta lly in th e ag ate planes of 1 O' increases by about 6 th e v ibratio n s in tw enty-four hours : b o th these deviations have the effect o f ren d erin g th e distance betw een th e knife edges g reater th an the tru e len g th o f th e sim ple pendulum . I have also considered the case in w hich the ag ate planes are fixed on th e pen d u lu m a n d vibrate on a fixed knife e d g e ; and I find, as m ight be expected, th a t the len g th of the sim ple pendu lum is equal to the distance betw een th e planes. These equations being prem ised; let C be the point in the axis or knife edge, O x , where a perpendicular let fall upon it from the centre of gravity G cuts i t ; let C' be the point where the plane (s y ) cuts the axis O x ; and let C" be the point where one of the surfaces of the pendulum, supposed a parallele piped, cuts the same knife edge; and let G" be the point in this surface where a perpendicular let fall from G cuts it.
If half the thickness of the pendulum be called t 
G G + G C2 + G C2 -G C!
The ap p aren t len g th o f th e sim ple pendulum = C '\ C"2 T he tru e len g th of the sim ple pend u lu m is I t is easy by proper substitu tio n s in th e equations w hich I have given, to ascertain the influence o f any deviation of th e knife e d g e ; a n d for this purpose I shall take th e pendulum described in th e A nnals of Philosophy, vol. iv. (3 = a! sin X, y -a!cos X. x, y, z the coordinates of the centre of gravity. r the radius of curvature of the knife edge.
